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The Australian Wind Energy Marke

Existing

Denham
Windy Hill
Albany
Esperance
Crookwell
Codrington
Blaney
Hampton
Toora

10. King Island
11. Thursday Island
12. Newcastle
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Proposed

Highroad
Dorrigo
Yass / Goulburn
‘Wonthaggi

/ Cape Liptrap
Woolnorth Stage 1

Stage 2
. Cape Bridgewater
. Cape Nelson
. Cape Sir William
Grant

9. Ararat
10. Nirranda
11. Bridgewater Lakes
12. Kongorong
13. Lake Bonney
14. Woakwine
15. Starfish Hill
16. Yabmana
17. Tungketta Hill
18. Nine Mile Beach
19. Augusta
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S ECN

20. Emu Downs

21. Joanna Plains

22. Geraldton
/Mumbida

23. Rottenest Island

24. Lord Howe Island

25. Flinders Island

26. Thursday Island

27. Yambak

Owner

WPC
Stanwell
WPC

ADI

Pacific Power
Pacific Hydro
Pacific Power
Hickory Hill
Stanwell
HEC

Ergon
Energy Australia

Owner

Stanwell

Abigroup

Aust Power & Water
Wind Power

Hydro Tasmania
Hydro Tasmania
Pacific Hydro
Pacific Hydro
Pacific Hydro

Pacific Hydro
Stanwell
Windco
Stanwell
Babcock Brown
Beacon Energy
Tarong Energy
Primergy & Wind
Ausker / ANZ
WPC

Stanwell

Wind Power
Stanwell
Stanwell
Windco

R I Authority
SEDA/LHI Board
Hydro Tasmania
Ergon

Pacific Hydro

WTG Mfr

Enercon
Enercon
Enercon
Vestas
Vestas
Bonus
Vestas
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Vestas
Nordex
Vestas
Vestas

WTG Mfr

ECIPCIPOI

Vestas
Vestas
NEG Micon
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NEG Micon

WIND FARM OPPORTUNITIES IN AUSTRALIA - MAY 2002
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Current and Proposed Windfarms

'2 Y
installec

*Wind seen a
(currently <100

*Long thin wire problem
transmission cost)

Utilities and investors market no
*Long-term Power Purchase agreements

Difficult Approvals (NIMB, coastline, etc.)
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Existing Wind/Diesel Systems

45(
Denham
690kW Wind,
King Island — Operate
750kW Wind, app 2,500k
Esperance — Operated by Weste
2,000kW Wind, app 14,000kW max ¢
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Future Wind/Diesel in Australia

Au
*50% of ca

*Most diesel pov
limited wind resour

*Coastal regions with wind
cyclonic zones in northern A

*Small number of opportunities inclu
the coast

www.oreenhouse.gov.au/renewable/rrpep/ing
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Esperance Wind/Diesel — Wind/Gas

4,000km
2,400 Miles

owercorp Pty Ltd,




Esperance Project Objective

B

*In
Integrate
*Maintain Min
‘Maximise Fuel Sa
Phase Il: Wind/Gas Syste
Old Diesel Power Station Shuto

*Interface to New Gas Turbine Powe
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Anchorage 2002

Esperance Solution

@

3.0

Controllable
2MW Existing

Central Station Autome
Intelligent Power System
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Esperance Power System
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Esperance Control System
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Outcomes Esperance Project i

Central Sta
WTG

Central Power System Con

——
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IPS Wind/Diesel Mawson Antarctica




Mawson Site Conditions

e Highes

(149mph)
e Lowest temperature

e Fine drift show
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Mawson Site Conditions

Anchorage 2002 Powercorp Pty Ltd, JZ




Mawson Existing Infrastructure

Emerge

*Building Heating
Cogeneration diesel ¢
Oil Heaters using diesel fL

*\Water making
Ice to water — 1,200 kl per annum
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Mawson Energy Demand

m Thermal Energy for Ice
Melting
7%

@ Electric Energy for Station

Supply
41%

m Thermal Energy for Station
Heating
52%
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Objectives of the Project

e Protect €
e Reduced CC
e Maintain Quality ©

e Stagel Completion in O
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Mawson Solution

Controlla
900kW Wi

Provision of Spinn
3 x 96kW DGl feeding

Controllable Loads
Use of electrical boilers + building
heatmg1oep?




awson Power Station

Main Power House

wTG 1 WTG 2 wTG 3 Intelsat Link

to Kingston
and Darwin
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IPS Control & Distribution Board (&)
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Mawson Engine Hall

-_—
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WTG 3 x E30 300kW j

ooooooooooooo



Dynamic Grid Interface

Po
electric

Different ty

Provides Spin

Fast Energy Sink (c
Voltage Support (reacti

Heating

50/60Hz N\ Cooling
77 — R/O, Desal
kVar =

Pumping
Others
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DGI at Mawson 3 x 96kW
oG O 06

WTG 1: 300kW

@

N
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WTG 2: 300kW
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96 kW Dynamic Grid Interface
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DGl Summary

°
o Ade
Contro

— Soft Unde

— Isochronous
Diesel Generatac

Operation Modes
- Standalone operation
- IPS Integrated operation -> O

Result:
Less Diesel Sets online for Spinning F
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Demand Managed Device

o Typ
— Wate

e DMD Softwe

— Check tank we
pump runtimes to s

Loads are constantly bit
demand and maximum/idez

If Wind is available the maxim

If no wind is available the minimu
if diesel power is required

e Outcome:
— Higher Wind Penetration
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) Without C

*Simple, Slow Control Interface
*Easy to retrofit
-> |ncreased Wind Penetration

-> No reduction of Spinning Reserve
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DMD With DGI

WTG

Fast, Integrated Control Inte
*No single point of failure
-> Increased Wind Penetration

-> Less Spinning Reserve carried by Diesel $
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Projected Outcomes

m Thermal Energy for Ice
Melting
7%

@ Electric Energy for Station

Supply
41%

m Thermal Energy for Station
Heating
52%
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Mawson Projected Outcomes

Fu

Installatic

Average wind pe

Fuel Savings of 495,0C

Reduced number of voyage
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Summary

Controlle
Power Outg

Provision of Spinn
Dynamic Grid Interface
variable loads to power sy

Controllable Loads
Integration of Demand Managed C
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Anchorage 2002

Thank You

POWERCORP

Intelligent Power Systems

Denham Videc
Live Dial-Up

Product Demonstration
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